THE idea of removing foreign bodies by the direct guidance of X-rays is almost as old as the discovery of the X-rays themselves. As a house surgeon one resorted to the X-ray department with those cases of needles in the hand when one found difficulty, and doubtless many others had done the sam-ie. But although this procedure was useful, it was a difficult combination-the need for adequate light foroperating and the essential accommodation of the retina for seeing the shadows in the dark being the most insuperable. Other troubles were the difficulty of nlaintaining asepsis in the dark, ignorance as to what one was picking up as well as the foreign body, and, perhaps more than anything else, the dangers of injury from the X-rays.
THE idea of removing foreign bodies by the direct guidance of X-rays is almost as old as the discovery of the X-rays themselves. As a house surgeon one resorted to the X-ray department with those cases of needles in the hand when one found difficulty, and doubtless many others had done the sam-ie. But although this procedure was useful, it was a difficult combination-the need for adequate light foroperating and the essential accommodation of the retina for seeing the shadows in the dark being the most insuperable. Other troubles were the difficulty of nlaintaining asepsis in the dark, ignorance as to what one was picking up as well as the foreign body, and, perhaps more than anything else, the dangers of injury from the X-rays.
Partly from reading Captain Caldwell's5 papers on the co-operation of the surgeon and radiographer in combined operations in the extraction of foreign bodies under X-rays, but more as the result of seeing operations and the scars which nmany of our soldiers carry in witness. of the extensive operations, sometimes unfortunately ineffective, that have been undertaken to remove foreign bodies, it seemed to me that something more than the usual localizing of a bullet was demanded of the radiographer in a military hospital. That this demand has been recognized by others is evident from the multiplicity of instruments that have been devised by radiographers to assist surgeons in the removal of foreign bodies that have already been localized-e.g., the Lancet, 1915 Lancet, , i, pp. 1018 Lancet, , 1342 MH-2 telephone probe of Sir James Mackenzie Davidson, the electro-vibrator of Bergonie, our President's ingenious director, and various other devices. Not that I lost any confidence in the accuracy of my localization methods; however, quite a small alteration in the position of the patient or the limb might make a great difference by the time the surgeon had cut down to the required depth. Or the surgeon might not go down quite straight, as is only natural when retractors must be used. Or, as in the, buttock, the skin mark that was made was -capable of gross displacement by slight forces. These and other things suggested that some further guide was necessary-the operations seemed altogether too extensive for the extraction of a foreign body, provided absolutely reliable guides could be used. Accordingly, when I saw cases of foreign bodies deeply situated in fleshy parts I marked these cases as suitable for closer co-operation between the radiographer and the surgeon. Many of these were dealt with, resulting in considerable saving of time and cutting, by means of long Hagedorn needles (No. 1 size) pushed down through an iodined pad until the bullet was felt and seen to move on the screen.' One was at once struck with the great advantage of right-angled instruments (originally suggested for this work by Wullyamoz,2 of Lausanne), the ordinary Hagedorn needleholder being fairly satisfactory and enabling one to follow the course of the needle. It was sometimes surprisingly difficult, however, to keep straight and hit the target, especially at a depth of, say, 3 in.; little wonder, then, if a surgeon, working through retractors, wandered an inch or more from the line in such operations. But there were difficulties about this co-operation, for it was found that any movement on the part of the patient might displace the needle-on many occasions I was unable to feel the bullet with the needle after the patient had been moved to the theatre on a stretcher, even when, in some instances, under an analsthetic.
There was also the trouble lest the foreign body, particularly shrapnel balls and pieces of lead, might be displaced by the operator without their being felt. In one such case the foreign body moved nearly 3 in., but was eventually quite easily felt with the assistance of a little pressure from the other side of the thigh. I Originally suggested by Professor Roux.
2 Arch. of the RBnt. Ray, April, 1912. In this article Dr. Wullyamoz described rightangled instruments, including scalpels, forceps, and hypodermic needles. The operations were open, done in part only by X-rays, and the operator had the fluorescent screen attached to his head-i.e., his face was directly exposed to the rays. With this experience, I began to wonder whether an actual cutting operation was necessary for the removal of foreign bodies embedded in the flesh. Could not something be devised that would combine:-
(1) An instrument that would find its way down without cutting, i.e., apart from a primary skin incision;
(2) That would dilate a passage through which the foreign body could be removed;
(3) That would be sufficiently powerful to grip and extract the foreign body;
(4) That would allow a clear view of what was happening at the points;
(5) That would combine some electrical contrivance to replace the tactile sense-i.e., tell one that the instrument had laid hold of nothing except the foreign body -this being the most important feature;
(6) That would avoid damage in pulling out rough pieces; (7) That would be sterilizable; (8) That would afford protection to the operator ?
Such an instrument would have to be made in the form of a forceps of some kind.
(1) Apart from a small skin incision, a blunt dissector would find its way down through muscle and fibrous tissue with comparatively little disturbance beyond the separation of the fibres. One of the blades of the forceps must therefore be a little longer than the other and be finished as a blunt dissector. In order that no fibres should slip in between the two blades, the shorter one must be hidden in the longer and fit right into it.
(2) The blades should be sufficiently strong to be opened out and used to dilate the channel made by the dissector point.
(3) To make the forceps powerful they must be very-strong, and the ends should be so fashioned as to take a firm grip on round or rough pieces.
(4) To get a clear view, the prongs of the forceps must be at right angles to the handles in order that the hands might be out of the way. Also the prongs must be inclined to each other so that there would be a space of about 11 in. between them at the top. A small fluorescent screen would be fitted above this gap on the forceps themselves.
(5) To replace tactile sense one of the prongs must be insulated,
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while the other would be in direct connexion with the forceps. At the points they must be insulated from one another by a piece of fibre let into the spoon of the longer prong where the shorter one touched.
Cottact would be made, not when the dissector touched, but when the point had found its way down the side of the bullet, so that both prongs touched the foreign body. This would ring an electric bell. Then the blades would be opened-keeping the bell ringing all the time-until one saw on the screen that the bullet was enclosed and held by the forceps. If this could be carried out, nothing else could be picked up except the foreign body and it could be safely extracted.
(6) To avoid damage from rough and sharp fragments as they were extracted, it would be necessary to have some form of retractor. For this purpose another pair of forceps, of the mouth-gag type, would be made with a pair of blades whose ends would sheathe half round the prongs of the extracting forceps. When necessary these would be slipped down the prongs to the required depth, after the fragment had been gripped, and then expanded in the same way that an anmesthetist forces the mouth open.
(7) With the exception of the fluorescent screen, the whole instrument would be made of metal and would be sterilized. The electrical connexions would be covered with rubber and could also be sterilized. The fluorescent screen, which would not stand heat, would be encased in celluloid and could be kept in antiseptic solution.
(8) Before the operation commenced the ordinary localization would be carried out and a skin mark made. When this had been done the tube would be left centred exactly under the foreign body with the diaphragm closed down to a small square. Instead of gloves being worn, a sheet of X-ray-proof rubber with a hole about 3 in. square would be spread over or under the part, the hole being, of course, for the purpose of operating. There would be no need to have lead glass on the fluorescent screen as the operator would work from the side and would not have his face within the unprotected area.
So much I wrote before I had actual experience of the instrument; I was extremely hopeful, for the sake of the patients, that it would be successful. Not that one has any belief in the removal of every foreign body, but there are thousands of cases in which a surgeon does not feel justified in undertaking an operation for comparatively slight disability -a disability that may or may not wear off with time and which frequently makes all the difference to the patient. There are the foreign bodies in the brain with which few surgeons care to interfere unless the condition is really urgent; the ghastly comminuted fractures with pieces of metal lodged among the fragments, and many other combinations of metal and human body, products of our twentieth century " civilization," with which every doctor in the land is now only too familiar. The bullet extractor. Four sets of prongs are made: (1) A long pair for foreign bodies seated deeply in muscles; (2) another long but much finer pair for brain work; (3) a short stout pair for working in parts where the fragment is embedded in fibrous tissue; (4) a short fine pair for extracting foreign bodies, such as needles. The retractor has so far been unnecessary. The extra handle fits on to the near jaw of the forceps, and is operated with the left hand.
Then, in civil practice-how many house surgeons can look back without misgivings as to the ultimate fate of certain needle cases, where, after long search, it may be, they found that elusive needle, but at a price, measured later on by destroyed function or possibly by the intervention of sepsis ?
Naturally, in devising such a method, I expected to find that in practice there would be many difficulties, and in ordinary times I should have waited a long time before giving-publicity to such an instrument as this. But it is already evident from the first cases that there is a very wide and immediate field of usefulness opened up. Imperfect as I feel sure the present instrument will be found, there is no time to be lost in giving others the opportunity of testing, and helping in the work of perfecting an instrument that will, I trust, play quite an appreciable part, not only in transforming many major into minor operations, but in rendering many a man once more fit for military service.
Naturally the earlier such an operation is undertaken the better, for there will be fewer resulting adhesions, and I hope that before the streams of wounded come in, this instrument will be in the hands of men who have already made themselves masters of its use. For, simple as it is in theory, it is by no means so easy in practice. Perhaps the best way of illustrating the difficulties will be by a brief description of my cases. This will also serve to explain the various modifications that practice has shown to be necessary. Case I.-December 23, 1915: Piece of steel, 9 in. long, like a needle, in the thenar eminence of the hand. It had been missed at the operation the previous day. The wound was not exactly over the needle, and I could not work the instrument diagonally to the shadow of the needle. By rotating the hand the shadow was made to correspond to the wound. The prongs were again inserted and almost at once the bell rang and there was no difficulty in picking up the fragment and drawing it out. This extraction was performed with the forceps in its rough state and with large prongs.
Case II.-January 13, 1916: A minute fragment of steel, i in. long, like a needle, in the hand of a munition worker. It was so small that one took it for granted it must be superficial. It was not, as I found when the local anesthesia failed. A general anawsthetic was given and in the meantime a localizing plate was taken which showed at once that the fragment was deepin fact, it was well behind the middle of the metacarpals. The bell began to ring almost as soon as the instrument had burrowed down through the palmar fascia to the required depth, and the fragment was extracted fairly easily. This was the first trial with the fine prongs ( fig. 2 ).
Electro-Therapeutical Section
Case III.-January 16: Irregular piece of iron, I in. by i in., lying behind the femur, just below the great trochanter. In the sterilizer the insulating fibre button came out of the prong and one had to disconnect the bell till the bullet was felt. The bell was then put in circuit but was of value only when the prongs were separated. As soon as the fragment was touched it was seen to slip away about 2 in.-i.e., it was lying in a pocket of pus. It was not possible to make the shadow correspond to the wound of entry, and another incision was tlherefore made and the extraction was performed without difficulty.
FIG. 2 (Case 2).
Piece of steel in region of the interossei.
It seemed to be an easy matter to make the point of the prongs go down 1 in. at a time and then to open them out. The instrument was powerful enough for the work, but it was a strain on the hands trying to separate the points. To overcome this difficulty the handles were m uade like those of a pair of scissors, but this alteration was not completed till January 30.
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Barclay: New Method of Bullet Extraction Case IV.--January 16: Splatter of lead apparently touching the sciatic nerve behind the acetabulum. This case had been operated on, but the foreign body had not been found. It lay 4 in. higher up than the centre of the surgeon's incision; whether it had moved this distance before or during the operation I cannot say. As the long prongs had lost the fibre button a short pair had to be used in this case, and the difficulty was chiefly due to the wider angle between the prongs-i.e., nearly 300-for although the blunt dissector penetrated the fat of the buttock, attempts to separate the prongs brought one of them out of the wound. The fat was divided with a knife till fascia was seen, and then there was no difficulty in getting down to the fragment. As soon as contact was made, however, the nerve was stimulated, and it was several minutes before the fragment was firmly gripped owing to the movements of the limb.
The imperfect contact with the foreign body caused a great deal of stimulation of the nerve-the electric bell circuit giving a current like that of the primary of a faradic coil, which one could easily feel through one's fingers. Probably there was also direct stimulation of the muscles by the prongs. The prongs were therefore painted with collodion, except at the points. Case V.-January 20: Small jagged piece of shrapnel in the forearm, causing a persistent sinus-at least, this was the only fragment that was painful to the touch. It had been in four months, but there was no difficulty in getting to it or in extracting it under local anaesthesia. The operation took four minutes. From later experience I expect the fragment was lying in a pocket of pus and therefore came away quite easily.
Case VI. January 20: A '-in. needle in the palm of the hand. It lay between the palmar fascia and the arch. The surgeon in an outlying town did not wish to touch it although it was giving pain. Local anesthesia was quite efficient and the bell rang very quickly, but on six or seven occasions a strand of the fascia as well as the needle was gripped. When I realized what it was I turned the forceps to another position, and then succeeded in getting hold of the needle by itself. It took altogether seven minutes to extract. Case VII.-January 23: Rifle bullet lying against the outer side of the femur just above the condyle. (Four months' standing aseptic case.) After the incision had been made the electric bell was found to be out of order, and when this was repaired the limb had moved and the first l)osition could not be found again. It was apparently futile to attempt to work diagonally. Another incision was made and no difficulty was encountered in again splitting a way through the tendon of the tensor fascia, femoris, and the bullet was easily pulled through the opening (fig. 3 ).
This case emphasizes the importance of fixing the part as rigidly as possible before making the incision. The forceps slipped off the nickel casing several times before they obtained a firm grip. The difficulty of obtaining a good hold was mainly due to the twitching of the muscles. Case VIII.-January 23: Rifle bullet in thigh, lying against the femur at a depth of 2 in. (Seven months' standing aseptic case.) No serious difficulty encountered in this case except that the muscles twitched whenever contact was made and there was difficulty in getting hold of the bullet-probably a nerve was in contact witlh the bullet or with the prongs. The current for the electric bell could not be reduced lower than 21 volts-two dry cells.
Case IX.-January 23: A damaged rifle bullet lying about 1 in. deep in the thigh. No difficulty of any kind was encountered except that, after the bell had rung, the bullet tended to jump first to the one side and then to the other-i.e., the overlap of the longer prong was not sufficient. The electric shock made the muscle contract each time the bullet was touched.
Case X.-January 30: Very small fragment of shrapnel in the back. (Seven months' aseptic case.) It was quite superficial, cased in a sheath of fibrous tissue and freely movable. It had to be pulled out with its sheath. The bell did not ring; it happened to be out of order, but it is doubtful if it would have rung with so dense a fibrous sheath. The case was much more suitable for ordinary excision, and would not have been undertaken if one had looked at it beforehand and had not relied on the statement that it was a rifle bullet.
Case XI.-January 30: Rifle bullet in lumbar region, 1' in. deep and lying on the lamina of the first lumbar vertebra. There was no difficulty in splitting the fascite and the bell rang quite quickly, but the bullet slipped first to one side of the prongs and then to the other, and it was difficult to catch it. It was evident that one point of the prongs ought to be considerably longer than the other. The extraction took rather less than fifteen minutes.
Case XII. -January 30: Rifle bullet in thigh, 2 in. deep. Previous operation not successful, and bullet about 2 in. away from the centre of the scar. Patient refused general anesthetic, and the local aneesthetic was unsuccessful, even for the skin incision. In spite of his pluck the patient moved badly every time the bullet was touched, and the muscles were so powerfully contracted that it was a great labour to separate the blades, and one could not get a proper grip of the bullet. After a number of attempts the patient at last consented to have chloroform, and there was then practically no delay in the extraction. It turned out subsequently that this patient's objection to a general anaesthetic was that he was on furlough and did not want his time curtailed. Within half an hour he insisted on going home with the bullet in his pocket. The wound did not become septic.
It is useless to attempt operation unless the aneesthesia is perfecta small movement upsets the alignnment, and the muscular contraction makes the operation infinitely more difficultit becomnes a trial of strength between the patient's muscles and those of the operator. To overcome the difficulty of the electrical stimulation of the nerves and muscles a relay was introduced-the suggestion of Mr. Wild, one of the house physicians at the Manchester Royal Infirmary, where this work has been carried out. The current passing to the prongs is now only from one dry cell, which is ample to pull over the relay that forms the contact for the bell circuit. Instead of the interrupted bell current there is now the single galvanic shock to the nerves and muscles from one cell, which will probably not cause any movement of the foreign body. There will possibly be no need to paint the prongs with collodion.
Case XIII.-February 8: Many shrapnel wounds in the lumbar region. Persistent sinus, and considerable pain-four months' duration. The fragments apparently responsible for the symptoms were those shown on the plate submitted as A, B, and C, and the depths were 3' in., 2' in., and 1i in. respectively. After consultation with Lieutenant-Colonel Southam, R.A.M.C., it was decided to attempt removal of fragments A and B, the small chain of shadows, C, not being sufficiently clearly seen on the screen. Under the anaesthetic the fragment A was observed to move, and was probably embedded in adhesions in very close relationship to the kidney, but no blood came from the kidney after the operation. § A: (1) Very considerable difficulty was encountered in this case from false contact of the bell; it rang quite definitely in response to contact, but it continued to ring-i.e., the leakage of current across the tissues kept the relay drawn over and the bell continued to ring, but in a hesitating manner.
(2) It was not at all easy to see the shadow of the foreign body-it was a rather thin and rough fragment of shell-and one had to rely chiefly on the electric bell, and as this was unreliable it made the extraction much more difficult than it should have been. (3) Before incision, a needle was put down to see whether the passage would be clear of the transverse process, but when the prongs were expanded, the dense fascia about the bone tended to force the points below the lower pole of the foreign body, and considerable difficulty was encountered. When the cause of this was realized, the incision was enlarged upward, and another passage made as close as possible to the transverse process, and the foreign body was then picked up fairly easily. (4) The motor for the break seized up and had to be freed. (5) The X-ray tube showed signs of exhaustion and had to be changed. § B: This collection of fragments was removed through a separate incision. They were not at all easy to see, yet, although the bell was so unreliable, the three largest pieces were extracted with very little delay. The ease with which they were taken out suggested that there was suppuration around them.
The whole operation took rather more than an hour, but, considering the difficulties encountered, this is not surprising-the maintainance of false contact through the tissues after true contact, coupled with the difficulty of seeing the foreign body and detecting the cause of the failure to lay hold of it, accounting for the greater part of the delay.
An adjustable resistance was put into the relay circuit, and tests for false contact carried out with normal saline. Case XIV.-February 13: Fragment of shrapnel, which had previously been missed, lying on the anterior margin of the glenoid fossa. It had been embedded for ten months and had never been septic. Major Burgess, R.A.M.C., made the incision and the bell rang fairly soon, but there was no certainty in getting contact, and it was soon evident that the fragment was embedded in a dense case of fibrous tissue, from which it could not be separated. The depth was only 12 in., and, after a trial with the extractor, the sheath was gripped with a Spencer Wells' forceps under X-rays, and, with considerable difficulty, the fragment was eventually felt and finally removed from the dense sheath, in which it lay embedded, by the ordinary method.
So far as one could judge, the electrical apparatus worked admirably, and there was neither shock nor false contact. The case was evidently not one suited for extraction, as the rough coral-like surface of thefragment was too firmly adherent for any possibility of separation from its casing, except by ordinary methods. The value to the surgeon of working under X-ray guidance was very evident in this case, for even when the capsule was fixed by the forceps it was almost impossible to feel the fragment in it.
All the "War " cases were old injuries, and it is reasonable to suppose that extractions would be easier when undertaken shortly after the injury, before fibrous tissue had formed.
There has been no bleeding worth speaking of in any of the cases, and all the aseptic ones have healed by first intention.
Naturally, there have been numerous alterations in the instrument, but these have all been of a minor nature-e.g., the gripping surfaces of the prongs, the overlap of the points, the fixing of the fibre insulation, and so on. The next instrument will be made considerably stronger in the joint; the jaws of the forceps will be stronger, and the prongs will be a little thicker at the upper ends. There is no object in keeping the instrument as light as possible, and there are definite advantages in greater strength-i.e., firmer grip and less likelihood of straining, and of the points of the prongs being forced into false contact in burrowing, especially in removing fragments from among new-formed callus and fibrous tissue. An extra handle for attachment to the far end of the jaw that is operated by the thumb has also been made, and this will greatly assist the opening of the jaws in parts where some force is required, as in the lumbar fascia.
THE USE OF THE INSTRUMENT.
The method of using the instrument is siimple. After fixing the patient, localizing and marking the skin accurately, and disposing extra protection for the operator, the skin is sterilized and the area surrounded by sterilized towels, &c. A tourniquet above and below is an advantage in steadying the muscles. An incision about 1 in. or 1I in. long is made down to the fascia and exactly over the shadow, the prongs are inserted and the lights are turned off. With the occasional guidance of the Rays and frequent dilatation of the prongs, a way is made down to the iight side of the bullet until the bell rings. Then the foreign body is freed all down this side-the bell ringing nearly all the time. (The freeing of the fragment would probably be unnecessary in recent injuries.) The prongs are then withdrawn about i in., and the other side of the foreign body is also freed as far as possible-the bell of course not ringing. Then, returning to the right side of the bullet and making the bell ring again, we select the proper part of the foreign body to grasp. The prongs are then opened, and the bell kept ringing as much as possible, until it is seen that the prongs have embraced the bullet. Until the relay was put into the circuit it was often difficult to pick up the bullet because of the jumping of the fragment caused by muscular contraction in response to the shock. The absence of shock and the increase of the overlap of the longer prong should make the picking up of the foreign body a much easier matter. In fact, it is likely that if they are not fixed by adhesions, bullets will naturally slip into the grip when the longer prong is used as a retractor while the forceps are being opened-i.e., the elasticity of the tissues will be of assistance.
So far, no fragments have been removed that have necessitated the use of the dilator, and, when once the bullet or fragment has been firmly gripped, it has been extracted without any difficulty-except in Case XII, when the absence of anaesthesia made the extraction through the fascia lata impossible.
It all sounds simple, and it is comparatively simple when the instrument is perfected, to anyone who is accustomed to X-ray workbut the radiographer is not, as a rule, a good surgeon, and, vice versa, there are few surgeons who are good radiographers. The radiographer, if he does this work, must act under the guidance of the surgeon, or he will nmake mistakes; he is likely to be at fault both in surgical anatomy and asepsis; if he is a true radiographer he will not be able to keep his fingers off the adjustments and switches. And if the surgeon uses the extractor he will probably need much more illumination than a trained radiographer, and is likely to wreck all the X-ray tubes in the department, and may possibly even burn the patient. In the simpler cases, the assistance of a house surgeon in making the incision and closing the wound appears necessary, while the radiographer extracts the bullet; in difficult cases, involving perhaps the exposure of, say, the subclavian artery or removal of a piece of rib or a portion.of the skull, this would be done by the surgeon, while the radiographer adjusts the beam of Rays, obliquely if necessary, so that he can carry out the extraction from such position as is indicated by the surgeon as being free from danger.
LIMITATIONS.
What are the limitations of the metbod? On the radiographer's side, the fragment must be easily visible on the screen-the depth at which it lies makes little difference, but he must have free access to it: if necessary, portions of ribs will have to be excised, the skull trephined, or, with the use of the prongs as dilators, the long bones may possibly have to be trephined and bullets taken out of the medullary cavity or from masses of callus.
In Cases X and XIV there were fragments of iron, eaten into and with a surface like coral. They were so firmly encased and entangled that no extractor could possibly free them from their sheath. On the other hand, in Cases III, V, and XIII there were similar fragments, pitted and rusted in the same way, and yet they came away quite easily, for, in the septic cases the sheath does not enmesh the foreign body. Presumably, therefore, old,standing aseptic cases are not suitable for extraction, although old-standing septic cases can be dealt with by this method. But apparently this applies only to fragments of iron, as the nickelcased bullets and lead fragments (Cases IV, VII, VIII, IX, XI, and XII) were freed and extracted without much difliculty, for nickel and lead are not eroded, and therefore do not form the same intimate adhesion as iron fragments. As yet there is no experience of recently embedded fragments of iron, except the bits of steel in the hand, but one would expect that, if extraction was done within a few weeks, there would not be sufficient fibrous tissue to interfere with it.
If one works in close concert with the surgeon there should be few limitations from the X-ray point of view in recent cases, but as to the limitations and disadvantages from the surgical side, I am not competent to speak.
The obvious advantage is that in most cases, even when the foreign body is deep-seated, its removal becomes a minor operation, and probably, with practice, a speedy one. It is a closed operation, and the damage to tissues is limited to a narrow track-a glance at the cases in the convalescent camps a.nd Red Cross Hospitals will convince anyone of the importance of the scar after the removal of bullets or other operations. And not the least advantage is that when sepsis is active or latent, a track only is opened up, and surrounding tissues are not necessarily infected. In the brain it should be quite invaluable, but as yet no cases have been attempted; one would expect it to be much the same as the very simple matter of taking bullets out of a loaf of bread.
In conclusion, I wish to thank my colleagues of the Second Western General Hospital, and Major Mackenzie, R.A.M.C., and the staff of the Heaton Park Command Dep6t, for their interest and advice in this experimental work, and for kindly placing cases at my disposal. And I am indebted to many friends for suggestions, but especially to Mr. English, the local manager for the instrument makers, who has spared himself neither time nor labour in converting an idea into an instrument that will, I trust, play more than a small part in the saving of the wastage from this War.
DISCUSSION.
Dr. HARRISON ORTON: The principle of operating with the aid of the X-rays has been employed at St. Mary's Hospital for some years, and many foreign bodies have been extracted in this way by Mr. Maynard Smith. At the suggestion of this surgeon, an X-ray operating theatre has been provided at the King George Military Hospital and is in almost daily use. The procedure employed at St. Mary's Hospital is very similar to that described by Captain Barclay. Captain Barclay's forceps I consider extremely ingenious, and I have no doubt that they will save much time in certain cases. I congratulate him on the ingenuity shown in their construction. The provision of a special-X-ray operating theatre does away with one of the objections mentioned by Captain Barclay, since the working of the main X-ray department is not interfered with. I think that all large military hospitals should be provided with such a theatre.
Dr. STANLEY MELVILLE: I wish to join in congratulating Captain Barclay on the ingenious instrument which he has just exhibited. It is difficult, even if not improper, at so early a stage to offer criticism, but the significance of the invention interests me greatly. Captain Barclay's " bullet extractor" has the honour of being the first combined surgical and X-ray appliance yet produced, and most unmistakably bears upon itself the stamp of the radiographer. If for no other reason than this Captain Barclay well merits the highest tribute of praise. At the King George Hospital much good work has been done by means of Dr. Ironside Bruce's ;director" and the small sterilizable fluorescent screen of Dr. Harrison Orton. Whether the surgeons at that hospital will avail themselves of the instrument under discussion in addition to the present armamentarium will be a matter for the future to decide. It seems a pity for some reasons that the method adopted in France is not more universal in this country. In France, the radiographer in a large number of cases himself proceeds to remove the foreign body, if localization shows it to be lying in the more superficial tissues, leaving the more difficult cases for the surgeonnamely, those in which the foreign body lies in difficult or dangerous positions. The time of surgeons seems to me to be often unduly taken up with trivial matters of the kind, and they are very much over-worked as it is. I hope to hear that Captain Barclay's instrument is doing all the good work that its inventor and the members of the Section wish for it.
The PRESIDENT: I congratulate Captain Barclay on his ingenious bullet extractor, which will undoubtedly be of great advantage in dealing with the extraction of projectile fragments from the tissues, at least in some situations. The difficulty which Captain Barclay has experienced with muscular contractions for stimulation by the bell circuit may perhaps be got over by using the Mackenzie Davidson telephone probe instead of a bell.
Dr. H. A. ECCLES: Can Captain Barclay quote a price for his "bullet extractor"? I think it will be a most valuable help not only in the large military hospitals supplied amply with funds, but also in the smaller ones where funds are not so abundant. It is not the privilege of all of us to be attached to the larger hospitals, and therefore I venture to inquire the cost. Captain A. E. BARCLAY (in reply) : I thank the members of the Section for their sympathetic reception of my experimental work with the instrument. In my opinion the most valuable point consists in the saving of extensive operative proceedings, even when fragments are deep-seated; it is a closed operation, and needs no more preparation than that which is necessary for a small superficial operation. The necessary degree of asepsis can readily be obtained, even in an X-ray department of the ordinary character, without any alteration whatever. I quite agree with Dr. Harrison Orton that the proper place for the removal of foreign bodies is the X-ray room, but I suspect that the surgeon is the proper person to do the operation. Perhaps, as Dr. Stanley Melville has suggested, the simpler cases will fall to the lot of the radiographer, while the difficult cases will be reserved for the surgeon. Certainly, in difficult cases where there is danger of injuring important vessels, a surgeon should be at hand, and, in the event of an accident, the case will at once be transferred to the operating theatre. Not that I anticipate trouble, but it must not be forgotten that the work is as yet experimental, and we do not yet know the limits of safety. Dr. Eccles inquired as to the cost; the instrument shown is the first one made, and I do not know how much it has cost. Probably it will work out to between £10 or £12 complete. The makers are Messrs. Claudius Ash, Sons and Co., Ltd., of London, Manchester, &c. (February 18, 1916.) An Adjustable Screen Support. By N. S. FINZI, M.B.
As the method of avoiding any injury to the hands in doing X-ray work is to keep them out of the path of the Rays as much as possible, even when protective gloves are being worn, I always arrange my screen E A F An adjustable screen support. so that it is supported over or on the part to be radiographed, and for this purpose, until about a year ago, I used various sizes of sandbags, blocks, and small cushions. As the arrangement of these was rather troublesome I designed the little instrument I am showing this evening as a screen support. The support consists of three boards hinged together at A and B in the form of a Z. On the top and bottom boards at E and F are pivoted slotted pieces of iron, and these are clamped to the middle board at C and D by large fly-nuts with spring washers. The tension is so arranged that the apparatus will support
